Effects of surgery and/or remifentanil administration on the expression of pERK1/2, c-Fos and dynorphin in the dorsal root ganglia in mice.
Tissue injury and/or opioids induce plastic changes in the spinal cord resulting in pain hypersensitivity; the contribution of the dorsal root ganglia (DRG) is poorly understood. We evaluated DRG phenotypic changes induced by surgery and/or remifentanil in a mice model of postoperative pain using as neuronal markers ERK1/2 and c-Fos; prodynorphin mRNA and dynorphin levels were also determined. We hypothesized that a correlation between nociception and DRG reactivity would occur. Surgery and/or remifentanil induced mechanical hypersensitivity, correlated with ERK1/2 phosphorylation and c-Fos expression in the DRG; changes were greater in the remifentanil + incision group and still present on day 14 (p < 0.01 vs. control). Intrathecal PD98059 (ERK1/2 inhibitor) partially reversed the mechanical hypersensitivity (44%, p < 0.05) observed in the remifentanil + incision group. In this group, significant increases in prodynorphin mRNA (at 2, 7, and 14 days, p < 0.01) roughly coincided with increases in dynorphin (days 2 and 14, p < 0.001) in the DRG. Remifentanil or incision (alone) also induced an up-regulation in prodynorphin mRNA expression on days 7 and 14 (p < 0.01, p < 0.05, respectively), partially correlating with dynorphin levels. On day 21, all molecular changes returned to control levels in all experimental conditions, concurring with the complete recovery of nociceptive thresholds. Surgery and/or remifentanil induce up-regulation of c-Fos and pERK in the DRG, approximately correlating with nociceptive behavior, also associated with an increased expression of prodynorphin/dynorphin. These changes support the role of the DRG in the development and maintenance of pain hypersensitivity after surgery. The findings could contribute to the development of new therapeutic agents focused on peripheral targets.